Decomposition of common curiymesquite herbrge from a continuously, heavily grazed pasture and one pasture of a 4-pasture deferred rotation grazing system was investigated on the Edwards Plateau of Texas. Decomposition of herbage in Utterbags was slmliat for both pastures. Approxlmateiy 40% of the original herbage weight was lost during the 345day study. Average decomposition rate was 2.19 mg/g/day. Rate of decomposition during a 238day period was significantly related to antecedent potential evaporation and precipitation since the preceding collection date and cumulative time. Percentage nitrogen and percentage ash content increased while percentage carbon and carbon/nitrogen ratio decreased over time in the decomposing herbage.
3-herd deferred-rotation grazing system (5.2 ha/AU) with cattle, sheep, and goats in the ratio of 60:20:20 since 1969.
The litterbag technique was used to study decomposition (Wiegert and Evans 1964) . Dormant common curlymesquite herbage was clipped from each of the two pastures in January 1976 and oven-dried at 65°C. Five grams were placed in 15 X 15 cm fiberglass screen litterbags with mesh size of 2 mm. On May 20, 1976, three replications of litterbags from each pasture were placed on the soil surface in a grazing exclosure and secured at each corner with steel nails. On each collection date, one litterbag from each replication per pasture was collected, for a total of 6 litterbags per collection date. Time between collection dates varied from 13 to 73 days over a 345day period. Litterbags were placed in individual paper sacks and transported to the laboratory where soil adhering to the litter was removed. The litter was dried at 65O C and weighed. Litter was ground to pass a 0.5-mm (40 mesh) sieve and stored in airtight plastic bags. Total nitrogen was determined by the microKjeldahl method (Ass. Official Anal. Chem. 1970). Carbon was determined by the modified Walkley-Black method of Bremner and Jenkinson (1960) , and ash residue was measured by heating at 4500 for 8 hours. Precipitation, temperature, and potential evaporation data were obtained from Station records.
Results and Discussion
Herbage decomposition in litterbags, measured as percentage of initial weight remaining, exhibited a characteristic exponential curve (Fig. 1) . The exponential loss of weight, typified by rapid initial weight loss followed by a decelerating rate, is commonly found in decomposition studies (Olson 1963) . Because decomposition of herbage from the two pastures did not differ (x0.05) between pastures for any collection date, the data were combined. k-to r = rate of decomposition in mg/g/day WO = initial weight at time zero wt = weight at time t t = time in days. Decomposition rate (r) was 2.19 mg/g/day for the entire 345 day study period (Table 1) . Rate of decomposition during the growing season (May 20-November 4) was 2.75 mg/g day, but decreased to 0.90 mg/g/day during winter. Time required for one-half of the initial weight of material to decompose (Tl/ 2) was calculated by the solution 0.5 = evkt for t, which is -I (log, 0.5)/k= Q&93/k, where k is the percentage weight loss per day (Olson 1963) . Tl/2 was calculated as 453 days.
Through day 238, multiple regression analysis indicated that over 96% of the variation in decomposition rate (r) of common curlymesquite herbage was accounted for by abiotic factors and cumulative time. Antecedent potential evaporation since the preceding collection date, cumulative time and total precipitation since the preceding collection date increased the coefficient of determination (R2) by0.5 1,0.30, and 0.15, respectively. The regression equation was: r = 8.07 -0.028(X1) -0.019(X2) + 0.008 (X3) where: r = rate of decomposition in mg/g/day Xl = total measured potential evaporation (mm) since the preceding collection date X2 = cumulative time (days) X3 = total precipitation (mm) since the preceding collection date Standard error of the estimate of the regression equation was about 27% of the mean observed values of r (X= 2.80 mg/g/day). The regression equation was significant at the p<O. 10 level. Missing climatological data prevented development of a regression equation for the entire 345 days of the study. The relationship between abiotic factors and decomposition rate has been shown by Jenny et al. (1949) and Hunt (1977) . Nyhan (1976) Vossbrinck et al. (1979) concluded that abiotic factors play a minor role in decomposition of blue grama litter. They determined that microbial and mesofauna activity contributed most to decomposition amounts and rates. Thus, correlations of abiotic factors to decomposition rates is more probably related to their influence on activity of decomposer organisms rather than as a direct influence on decomposition. The 2-mm mesh bags used in this investigation would have been sufficiently large for mesofauna to be active according to these authors. Percentage nitrogen increased in decomposing herbage with time (Table 2 ). This is in accord with the results of other studies (Koelling and Kucera 1965; Pendleton 1972; Sowden and Ivarson 1974) . At day zero, percent nitrogen in herbage from the continuous pasture was significantly greater than that from the rotation pasture. Throughout the study, percentage nitrogen was generally greater in decomposing herbage from the continuous pasture, although differences between pastures were not significant after day zero and became less pronounced with time. Percentage nitrogen was negatively correlated with percent of initial herbage weight remaining in litterbags. Correlation coefficients were -0.83 and -0.91 for herbage from the continuous and rotation pastures, respectively. Sowden and Ivarson (1974) found that increased nitrogen percentage of decomposing forest litter was related to weight loss of the litter. Although percentage nitrogen in decomposing herbage increased with time, the amount of nitrogen held in decomposing herbage decreased from 38.8 to 26.1 mg N per 5 g herbage and from 29.2 to 22.4 mg r\r per 5 g herbage for the continuous and rotation pastures, respectively. This difference in nitrogen content represents return to the soil nitrogen pool or assimilation by soil organisms.
Percentage carbon of the decomposing herbage decreased significantly from May to July and from November to the following April for both pastures (Table 2 ). This decrease in percentage carbon over time agrees with results of De LaCruz and Gabriel (1974) for decomposing Juncus roemerianus Scheele leaves and Nyhan (1975) for decomposing Bouteloua gracilis herbage. Correlation coefficients between percent carbon and percent of initial herbage remaining were 0.99 and 0.99 for herbage from the contin- uous and rotation pastures, respectively. Carbon/ nitrogen (C/N) ratio of decomposing herbage in litterbags decreased throughout the study (Table 2) . Because the C/N ratios were determined from means, they were not statistically analyzed. However, some trends are evident. In the early stages of the study, the C/N ratio of herbage from the rotation pasture was much higher than that from the continuous pasture. However, by day 345, C/N ratios were nearly equal between pastures. The importance of carbon/ nitrogen ratios in controlling decomposition rates was stressed by Hutchings and Martin (1934) and Witkamp (1966) .
Percent ash in decomposing common curlymesquite herbage increased from 19.1 to 38.4% for herbage from the continuous pasture and from 15.0 to 37.6% for herbage from the rotation pasture (Table 2 ). Both increases were significant at the 0.05 level. Percentage ash in decomposing herbage was highly negatively correlated with percent of initial herbage weight remaining in litterbags. Correlation coefficients were -0.99 and -0.99 for herbage from the continuous and rotation pastures, respectively. Percentage ash in decomposing common curlymesquite herbage obtained in this study agree with Koelling and Kucera (1965) for percent ash in decomposing bluestem herbage.
This work documented information on dynamics of decomposing common curlymesquite herbage on the Edwards Plateau of Texas and will contribute to a knowledge of nutrient cycling in this grassland. Rate of decomposition of common curlymesquite herbage was shown not to differ between the two grazing treatments. Chemical constituents of decomposing herbage did differ early in the decomposition process, but became more similar with time.
